In this work, we apply fractional calculus to analyze a class of economic growth modelling (EGM) of the Spanish economy. More precisely, the Grünwald-Letnnikov and Caputo derivatives are used to simulate GDP by replacing the previous integer order derivatives with the help of Matlab, SPSS and R software. As a result, we find that the data raised from the Caputo derivative are better than the data raised from the Grünwald-Letnnikov derivative. We improve the previous result in [12] .
INTRODUCTION
It is well known that EGM is one of the most important models in studying the dynamics of finance behaviour. After reviewing the classical EGM in the literature, one can see that the integer order derivatives and integrals are always used to characterize such procedure in the development of economics. However, there exist some gaps by using the classical calculus to simulate the data from the real models.
Recently, the basic theory including existence theory, stability and control theory for all kinds of fractional differential equations and inclusions [1; 2; 3; 4; 5; 6; 7; 8; 9] is studied extensively. In addition, one can see that fractional calculus [10] is also widely used to construct economic models involving the memory effect in the evolutionary process. It has been proved that fractional models [11] are better than integer models and provide an excellent tool for the description of memory of EGM, which has been taken into account in [12; 13; 14; 15; 16; 17; 18; 19] .
In [12] , the authors study GDP growth for the Spanish and Portuguese cases by applying Grünwald-Letnnikov fractional EGM via data between 1960 and 2012. By setting the mean absolute deviation as performance index and using Nelder-Mead's simplex search method, the coefficients and orders proposed in the fractional EGM are obtained. By comparing the coefficients of fractional EGM and integer EGM, a new hybrid model involving integer calculus and fractional calculus is established to remove low influence variables in the models. It is shown that fractional models have a better performance than the classical models.
In the present paper, we go on the study of GDP growth for the Spanish case to improve fractional EGM in [12] by using different computational methods. More precisely, we use four different EGMs, namely Grünwald-Letnnikov integer/fractional type and Caputo integer/fractional type models. Moreover, Nelder-Mead's simplex search method is replaced by genetic algorithm to give orders in the current work.
The method of least squares is used to give the estimation of the coefficients. In spite of software of Matlab, SPSS and R are also used in linear regression analysis. We note that the Spanish case is used in this paper only for possibility to compare our achievement and proposed models with previous ones.
INTEGER AND FRACTIONAL EGMS
Throughout of this paper, we denote land area by LA (km 2 ), arable land by AL Consider the following general formulation of EGM:
given function. For simplify, we introduce the following notations:
LA AL P SA GCF EGS GGFCE MQM and z n k t
if we have m model, then
Next, we recall the following standard integer order model (IOM)
c i x i (t).
We also need the following modified models:
• IOM1 (Grünwald-Letnnikov integer type)
• IOM2 (Caputo integer type)
• FOM1 (Grünwald-Letnnikov fractional type)
• FOM2 (Caputo fractional type)
where t 0 denotes the first year and the fractional calculus [10] is given by
and the Grünwald-Letnnikov (GL) derivative
and the Caputo derivative
MAIN RESULTS

Economic data for Spanish economy
By using the Spanish data from 1960 to 2012 in [12, Table 5 ], we apply Matlab to obtain the following figures (see Figure 1 ).
The coefficients and orders
By using genetic algorithm in the Matlab, we obtain the following data (see Tables   I and II) . Here we remark that the coefficients are estimated by using the method of least squares. 
Analysis of significance level
Now we apply Matlab, SPSS and R software to give the analysis of significance level (see Tables IV and V) Table V denote 5% significance level.
Fitting results
Now we are ready to give the fitting results for IOM, FOM1 and FOM2 (see Fig.   2 ). From above, one can deduce that FOM2 is the most suitable model for this case.
Comparison of models
Finally, we present the following tables (see Table VI and Table VII ) to compare the current results with the previous ones in [12] , which show that our results derived by genetic algorithm are much better than the results derived by Nelder-Mead's simplex search method [12] . 
Conclusions
This paper studies a class of economic growth modelling for the Spanish case.
Based on our results, four models of fractional calculus (IMO1, IMO2, FOM1 and FOM2) are proposed. It is shown that the date of GDP raised from the Caputo derivative are better than the Grünwald-Letnnikov derivative. They are not identical in the significance level of models (t value and P value) via Matlab, SPSS and R software. In addition, the data of FOM2 are derived via genetic algorithm and the method of least squares, which is better than IOM1, IOM2, FOM1 and the reference [12] .
